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*Strong Evidence for Dark Energy

smooth energy component with large negative pressure

*The Dark Energy Problem

-don't have a clue to what it is, except that it involves fund physics

SNe Ia Are the Best Probe

-most powerful approach to getting at the nature of the dark energy
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Compilation of Current
Data (ca 12/1999)
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Comments About Dark Energy

Science Times, 30 November 1999 (J. Glanz)

J. Harvey: Basically, people don't have a clue as to how to
solve this problem.

S. Weinberg: Right now, not only for cosmology but for
elementary particle theory, this in the bone in our throat.

F. Wilczek: ..maybe the most fundamentally mysterious
thing in all of basic science.

E. Witten: .. would be number 1 on my list of things
to figure out.
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Figure 3: SNAP constraint on parameters s and w compared to those of MAP and Planck
both with polarization information, and SDSS (MAP, Planck and SDSS constraints are from
[7]). Also shown are the present constraints using a total of 54 SN. All constraints are 1-o
and include statistical uncertainties only. A flat universe is assumed, and fiducial values of
the parameters are Qar = 1 — Qg = 0.28, w = —1. MAP and SDSS constraint regions
are obtained using a Fisher matrix analysis, while SNAP constraint is obtained using a
Monte-Carlo simulation.



How unc. decrease with going to higher redshift
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ENGREY 1S DoMINANT
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RECONSTRUCTING w(z) w/D-REX

Am=0.15 per supernova
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PULL OF HIGH REDSHIFT SNe

49 , ' | 1 ;

3| —— all SN (5th order pol.) |‘ 7 L8
- — z,,=12 (4th order pol.) | /

o | —— z_=1.0 (dth order pol) |

— £,,=0.7 (3rd order pol.) |




6.0 - . . T . ; :

L 1
0.25 0.3 0.35 0.4
¢/ 10

Figure 1: The 68% confidence interval for the reconstructed potential assuming SNAP’s
data set (shaded area) and the original potential (heavy line). The quintessence potential
is V = Vg [exp(mp/¢) — 1] with V5 = 1.3 x 107" (eV)* and Q4uq = 0.52. The simulated
distance-redshift data were fit by a three-parameter Padé approximant. Note that, for the
reconstruction, no a prieri knowledge about the potential is needed.
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If we knew that the Dark Energy had to
be vacuum energy the case for a dedicated
space mission would be debatable.

However, we do not; we do know that the
Dark Energy is truly fundamental. Because
SNe are the best way to probe its nature
the case for a dedicated mission is

compelling.

Michael S. Turner
Cosmologist



